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Background and aim: Aside from topical skin preparations and
surgical drapes, the medical literature inadequately addresses the
ﬂammability risks associated with the use of other potential fuel
sources. The ﬂammability risk of petroleum-based topical oint-
ments and wound dressings requires particular attention. The
purpose of this case report is to highlight the potential risks
associated with these products.
Methods: Clinical charts of adult patients who underwent facial
reconstruction between 2007 and 2016 were retrospectively
reviewed. Demographics, clinical information, and treatment out-
comes were analyzed. The main outcome measure was self-
inﬂicted burn injury secondary to ignition of facial wound dres-
sing by a tobacco product. In addition, the MEDLINE, Cochrane, and
PubMed databases were reviewed for articles published on the ﬁre
risk associated with petrolatum-based products.
Results: A total of 39 patients who underwent 40 forehead ﬂaps for
facial reconstruction were identiﬁed. A 5% incidence of self-
inﬂicted burn injury secondary to ignition of a facial wound
dressing by a tobacco product was found in our patient population.
Conclusions: Despite the widespread use of petrolatum-based
products and their role as potential fuel sources, the ﬂamma-
bility potential of these products is poorly described in the liter-
ature. Nonetheless, petroleum-based products are associated with
potential risks, especially for patients who smoke or for those who
engage in activities or occupations that pose a greater risk for ﬁregology-Head and Neck Surgery, Medstar Georgetown University Hospital,
ington, DC, 20007, United States. Fax: þ1 202 444 0555.
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patients to prevent acutely devastating complications.
© 2016 The Author(s). Published by Elsevier Ltd on behalf of British
Association of Plastic, Reconstructive and Aesthetic Surgeons. This
is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
There are numerous case reports in the literature regarding patient burns in the surgical and
procedural setting. A number of these injuries have involved ﬂammable medications in the form of
prepping agents, lubricants and ointments, and wound dressings, and have resulted in accidents and
serious injuries. The diversity of the causative agents underscores the multitude of potential risks that
must be properly mitigated to avoid patient burns.1
The ﬂammability risk of topical ointments and wound dressings composed of petrolatum (or
petrolatum fractions such as parafﬁn) requires particular attention. Petrolatum-based products are
described in literature as potential fuel sources,1,2 yet there is little information conveyed or publicized
about its ﬂammability potential.
Here, we present two speciﬁc cases in which patients underwent facial reconstruction with sub-
sequent self-inﬂicted thermal injury secondary to ignition of a post-operative xeroform dressing or
Vaseline impregnated gauze while smoking cigarettes. These cases demonstrate the need to raise
awareness about the potential risks, especially for patients who smoke or for those who engage in
activities or occupations that pose a greater risk for ﬁre exposure and improve communication among
both physicians and patients. In certain patients, it may be prudent to utilize alternative wound
dressings or preparations to prevent such events. In addition, a literature search was performed to
identify other cases documenting the ﬁre risk associated with petrolatum-based products and/or
wound dressings, and better characterize the nature of this risk.Patients and methods
Clinical charts of adult patients who underwent facial reconstruction between 2007 and 2016 were
retrospectively reviewed. Demographic and clinical information, including clinical presentation, eti-
ology, comorbid conditions, and treatment outcomes, was reviewed and analyzed (Table 1). The main
outcome measure was self-inﬂicted burn injury secondary to ignition of facial wound dressing by
tobacco product.
Additionally, a review of the literature was performed to identify reported cases of burns caused by
the ignition of wound dressings, speciﬁcally those that are petrolatum-based. Databases searched
included MEDLINE, Cochrane, and PubMed. Search terms included “petrolatum,” “petroleum,”
“parafﬁn,” “xeroform,” “dressing,” “bandage,” “head and neck,” “plastic surgery,” “oculoplastic,” “face,”
“surgical procedure,” “surgery,” “operating,” “burn,” “ignition,” “ﬁre,” and “ﬂammable.” Titles and
abstracts were reviewed to identify potentially relevant studies. Studies were included if ignition of
wound dressings involved human patients and an English abstract was available. References of the
search results were reviewed to acquire outstanding articles not found in the initial literature search.Results
In our patient population, we identiﬁed 39 patients who underwent 40 forehead ﬂaps for facial
reconstruction. Two of these patients suffered from facial injuries secondary to ignition of the facial
wound dressings while attempting to light cigarettes, resulting in a 5% incidence. Both patients were
aggressively advised to quit throughout the course of their care, but continued to smoke.
Table 1
Demographic and clinical information of the 39 patients included in the study.
n %
Total Patients 39
Flaps 40
Sex Male 27 69
Female 12 31
Age Range 36e90
Mean 65.7
Median 66
Indication Cancer 37 95
Other 2 5
Dog bite 1
Necrosis 1
Tobacco use Never 17 44
Former 15 38
Current 7 18
Alcohol use Yes 37 82
No 7 18
Occupation Employed 17 44
Unemployed/retired 15 38
Unknown 7 18
Marital status Married/partner 23 59
Single/divorced/widowed 16 41
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Case 1
The patient was an 80-year-old femalewith a history of basal cell carcinoma status post right partial
rhinectomy who presented for consultation regarding reconstruction of the residual defect, which
included the right ala, right sidewall, tip, and dorsum, as well as a signiﬁcant portion of the dorsal
septum. Reconstruction utilizing a three-stage paramedian forehead ﬂap was recommended for soft
tissue reconstruction. She had a 60 pack-year smoking history, and was aggressively advised to stop
smoking prior to surgery. During the patient's second procedure, the skin ﬂap was inset and xeroform
was placed circumferentially around the ﬂap. Post-operatively, the patient set ﬁre to her xeroform,
cotton gauze, and aquaphor dressing while trying to light a cigarette. The 2nd and 3rd degree burns to
the face necessitated ambulance transfer to an emergency room. The wounds were dressed with sil-
vadene. After re-epithelialization, additional scars from 3rd degree burns were excised (Figure 1).
Case 2
The patient is a 71-year-old female with history of basal cell carcinoma of the nose who underwent
a left partial rhinectomy followed by postoperative radiation. The residual nasal defect included the left
ala, left lateral wall to the level of the pyriform aperture, the tip, and the columella, with the septum
exposed medially. Given the extent of the defect, a forehead ﬂap was suggested as likely to provide the
best aesthetic result. The patient had a 50 pack-year history of tobacco use. Complications associated
with continued tobacco exposure was discussed at length with the patient and she was strongly
advised to quit smoking. One month later, the patient presented to the ofﬁce with 1st and 2nd degree
facial burns as a result of ignition of the xeroform facial dressing while trying to light a cigarette.
Although the entire forehead ﬂap survived, that patient required 3 additional surgeries in order to
reconstruct the nasal defects, and incomplete reconstruction persists (Figure 2).
Discussion
The risk of a ﬁre on or within a surgical patient continues to be present in modern surgery. The
Emergency Care Research Institute (ECRI) estimates that patients are harmed by 20% of the 600
Figure 1. The patient sustained second and third-degree burns across the anterior aspect of the face (A, B). The wounds were
dressed with silvadene with the plan for re-evaluation of the ﬂap and possible debridement of any compromised tissue. Frontal (C)
and lateral (D) views at 3 month follow-up with good functional and aesthetic results.
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technology-related hazards in the hospital.4 The surgical community has experienced the beginnings
of a resurgence in the awareness of this continuing risk. In fact, operating room ﬁre risk and safety has
become a focus of intense attention from several organizations, including the U.S. Food and Drug
Administration5 and the Joint Commission of Health Care Administration.6
The ﬁre triangle is a useful construct that describes the three elements necessary for initiation of a
ﬁre e an oxidizer, a heat source, and a fuel.1 A fuel is anything that can burn, including almost anything
and everything that comes into contact with patients, as well as the substances in/on the patients
themselves.7 Note that in addition to the many items that are generally known to burn, many other
items that are not generally thought of as ﬂammable are listed2 (Table 2). Many of the potential fuel
sources found in the operating room, are also relevant in the ambulatory setting.
Figure 2. The patient suffered second degree burns over the left nasal ala, left lateral wall, and left midface as well as ﬁrst degree
burns over the forehead (A, B). Although the forehead ﬂap survived, complete nasal reconstruction was further delayed. Frontal (C)
and lateral (D) views following healed reconstruction and resolution of the facial burns at 6 month follow-up.
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plastic surgery in themanagement of acute and chronicwounds. It provides bacteriostatic properties to
help to reduce the risk of infection and also maintains a moist wound-healing environment to assist in
autolytic debridement. Petrolatum and petrolatum fractions are a semisolid mixtures of hydrocarbons
obtained by the fractional distillation of petroleum,8 which are extremely explosive, especially in
conﬁned spaces.9,10 Globs of ointment are not easy to ignite because their mass absorbs considerable
heat before vaporizing. Thin layers, however, have a low mass per area and need less heat to cause
vaporization and thus, they are more ignitable.11
The potential danger posed by the ﬂammability of xeroform, as well as other, petrolatum-based
products is poorly described. The only contraindication to the use of xeroform petrolatum per prod-
uct packaging is in the setting of a patient with a known hypersensitivity to the product itself or its
components. In the medical literature, only a few case reports have documented the potential ﬁre risk
associated with petrolatum-based products. In 1963, Dille et al. investigated the combustibility of lip,
face, and hair preparations, including Vaseline (Chesebrough-Pond's).12 The combustability of these
Table 2
Whenever all elements of the ﬁre triangle are present (fuel source, ignition source, and oxygen), there is an increased risk of ﬁre.
Some of the fuels commonly encountered in ambulatory and surgical settings are listed here.1
Fuels commonly encountered in ambulatory and surgical setting
Patient Hair (face, scalp, body)
Prepping agents Degreasers (ether, acetone)
Alcohol-based prepping agents (DuraPrep, ChloroPrep, Prevail, Hibitane)
Alcohol (also in suture packets)
Tinctures
Merthiolate (thimerosal)
Aerosol adhesives
Linens Drapes (woven, nonwoven disposable, adherent)
Gowns (reusable, nonwoven disposable)
Masks
Hoods and caps
Shoe covers
Instrument and equipment drapes and covers
Egg-crate mattresses
Mattresses and pillows
Blankets
Dressings Gauze
Sponges
Pledgets
Adhesive tape (cloth, plastic, paper)
Ointments Petrolatum (petroleum jelly)
Tincture of benzoin (74%e80% alcohol)
Aerosols (e.g., aeroplast)
White wax
Equipment/supplies Anesthesia components (e.g., breathing circuits, masks, airways, tracheal tubes, suction catheters)
Flexible endoscopes
Coverings of ﬁber-optic cables and wires (e.g., electrosurgical unit and electrocardiograph leads)
Gloves
Stethoscope tubing
Disposable packaging materials (paper, plastic, cardboard)
Smoke evacuator hoses
Some instrument boxes and cabinets
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a static spark was tested. Their use in experimental or therapeutic compressions was not deemed safe
due to amarked increase in the effects of a static spark, as that from cigarettes andmatches, upon these
compounds at increased oxygen pressure.
In 1984, Bascom et al.13 reported burns to the scalp, face, and hands have been in ﬁve patients who
accidentally ignited their hair after the application of parafﬁn-based hair grease.
In 2007, the National Patient Safety Agency (NPSA) in the United Kingdom highlighted the potential
danger posed by the ﬂammability of parafﬁn-based products after the death of a patient who, while
smoking, ignited bandages covering a parafﬁn-based ointment for psoriasis. Following this fatal inci-
dent, ﬁre hazard testing with white soft parafﬁn on a variety of bandages, dressings, and clothing was
performed. Theywere able to reproduce the ﬁre hazard in a controlled environment and found that the
ﬁre risk was greater when these preparations were applied to large areas of the body and clothing or
dressings were saturated with the ointment.
Given the lack of data regarding the ﬂammability potential of petroleum-based products, many
physicians and patients remain unaware of this risk. One analysis by Al-Niaimi and Cox14 aimed to
explore awareness of the potential ﬁre hazard in patients using parafﬁn-based products. They found
that more than half the patients were unaware of the potential ﬁre hazard and of the respondents who
were aware of the potential hazard, two reported that they became aware of this ﬁre hazard only after
their own parafﬁn-impregnated gloves were ignited from a cigarette while smoking outside a hospital.
Our current analysis highlights the importance of patient education and counseling.
In our patient population, the patients' smoking habit combined with the use of petrolatum-based
gauze dressings were convergent predisposing factors that led to the ignition of the facial dressings. All
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to smoke following head and neck plastic surgical procedures, even when dressings may be used for a
prolonged period of time. All professionals who provide and direct follow-up care should emphasize to
such patients that dressings may be ﬂammable and warn them that careless smoking habits will in-
crease the risk for facial burns.
Conclusion
Despite the widespread use of petrolatum-based products and their role as potential fuel sources,
there is little information conveyed or publicized about the ﬂammability potential of these products. A
5% incidence of self-inﬂicted burn injury secondary to ignition of facial wound dressing was found in
our patient population. Before prescribing, clinicians should weigh up the risks versus beneﬁts of using
these speciﬁc products, especially in patients with a higher risk of exposure to ﬁre or ﬂame.
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